Strange metal behavior is ubiquitous in correlated materials ranging from cuprate superconductors to bilayer graphene. There is increasing recognition that it arises from physics beyond the quantum fluctuations of a Landau order parameter which, in quantum critical heavy fermion antiferromagnets, may be realized as critical Kondo entanglement of spin and charge. The dynamics of the associated electronic delocalization transition could be ideally probed by optical conductivity, but experiments in the corresponding frequency and temperature ranges have remained elusive. We present terahertz time-domain transmission spectroscopy on molecular beam epitaxy-grown thin films of YbRh 2 Si 2 , a model strange metal compound. We observe frequency over temperature scaling of the optical conductivity as a hallmark of beyond-Landau quantum criticality. Our discovery implicates critical charge fluctuations as playing a central role in the strange metal behavior, thereby elucidating one of the longstanding mysteries of correlated quantum matter. 2 Quantum critical behavior as prescribed by the Landau framework of order parameter fluctuations (1,2) has been clearly identified in insulating quantum magnets such as LiHoF 4 (3) and TlCuCl 3 (4). In strongly correlated metals, however, this framework often fails. This hints at the charge carriers as giving rise to new forms of quantum criticality. In the strange metal (5) regime of various correlated systems (6), electronic localization-delocalization transitions have been evidenced (7) (8) (9) (10) (11) (12) (13) (14) and it is an outstanding question whether they are a key ingredient of beyond-Landau quantum criticality. To make progress, it is essential to study the dynamics of charge carriers in a suitable setting.
Quantum critical behavior as prescribed by the Landau framework of order parameter fluctuations (1,2) has been clearly identified in insulating quantum magnets such as LiHoF 4 (3) and TlCuCl 3 (4) . In strongly correlated metals, however, this framework often fails. This hints at the charge carriers as giving rise to new forms of quantum criticality. In the strange metal (5) regime of various correlated systems (6) , electronic localization-delocalization transitions have been evidenced (7) (8) (9) (10) (11) (12) (13) (14) and it is an outstanding question whether they are a key ingredient of beyond-Landau quantum criticality. To make progress, it is essential to study the dynamics of charge carriers in a suitable setting.
We chose the heavy fermion metal YbRh 2 Si 2 (15) for our investigation because it has a well-defined quantum critical point (15, 16) and shows evidence for an electron delocalization transition (7, 8) in its strange metal regime. An ideal tool for such studies are optical conductivity measurements in the relevant frequency window, which is typically the terahertz (THz) range and below for heavy fermion systems. However, such measurements are challenging on bulk samples because the Kramers-Kronig transformation to extract the real and imaginary parts of the optical conductivity from reflectivity measurements introduces substantial uncertainty at low frequencies (17) . Thus, we resorted to an entirely different and previously unattempted approach: We performed THz time-domain transmission spectroscopy experiments on thin films of YbRh 2 Si 2 grown by molecular beam epitaxy (MBE). Our measurements reveal ω/T scaling of the optical conductivity, thereby elucidating the mechanism for strange metal phenomena.
To grow epitaxial thin films of YbRh 2 Si 2 on (THz transparent) Ge substrates (Fig. 1A) , we used a specially equipped MBE system (18) . The epitaxial growth of phase-pure YbRh 2 Si 2 is confirmed by X-ray diffraction (Fig. 1B) (18) , and the high quality of the film and the filmsubstrate interface are revealed by high-resolution transmission electron microscopy ( Fig. 1C, D) (18). The temperature dependence of the (quasi) (18) dc electrical resistivity ρ(T ) of these films (18) is similar to that of bulk single crystals (15, 19) (Fig. 2) . Most notably, it displays strange metal behavior, ρ = ρ 0 + A T α (Fig. 2B) , with an exponent α that strongly deviates from the Fermi liquid value α = 2, and tends to α = 1 in the low-temperature limit (Fig. 2C) .
The frequency dependence of the real part of the complex optical conductivity, Re(σ), measured at temperatures between 1.4 and 250 K and frequencies between 0.25 and 2.6 THz, is shown in Fig. 3A (see Fig. S1 for the imaginary part, Im(σ)). The dc electrical conductivity The critical exponent α is somewhat smaller than that of the dc electrical resistivity in the T → 0 limit, which is close to 1 (Fig. 2C) . Note, however, that both our thin film and bulk single crystals (15, 19) show deviations from 1 at somewhat higher temperatures. In particular, the exponent falls below 0.9 above about 8 K for our thin film (Fig. 2C) . Indeed, when limiting the scaling to temperatures below 5 K, we obtain α = 0.83 (Fig. S2) . If, in addition, we limit the 
